Although converging evidence strongly suggests that the PAC association with offspring TL in humans is caused by a progressive increase in sperm TL as men age [3] , most studies in humans and other species have been cross-sectional and observational. Therefore, doubt often remains about the degree to which PAC associations represent changes in gamete TL versus other causal pathways. For example, TL may predict longevity and health such that males who start life with longer TL tend to live to a later age and transmit their own longer telomeres to offspring. Such a dynamic could create a correlation between PAC and TL without requiring a lengthening of sperm TL with age.
By comparing siblings sired by the same father at different PACs, Bauch and colleagues [1] showed clear evidence that TLs of offspring are likely shortened as fathers age. Cross-fostering, buttressed these findings by showing that biological, but not foster-father, ages predicted offspring TL. Similar analyses showed no apparent effect of MAC on offspring TL. Although it is possible that other factors confound this analysis, such as mothers adjusting egg contents based on the age of their mates, this study provides strong evidence that telomeres are shortened with paternal age in this species.
It remains unclear what the mechanistic and evolutionary explanations for the PAC effects on TL are, and why the effect varies across species. One explanation for cross-species variability that has garnered some support is that species with higher sperm production rates show a greater increase in sperm TL with age [3] [4] [5] . Surveying the most recent evidence of PAC associations with TL across species (Table 1) , an alternative possible explanation emerges. It appears that increases in TL with PAC are generally found more in longer-lived and larger species, whereas shorter-lived and smaller species generally show negative PAC effects or no effect at all. Past studies have shown that long-lived species generally have shorter TL, whereas larger species generally have lower somatic telomerase activity (TA) [6, 7] . Lower somatic TA in large organisms is thought to be driven by the greater risk of cancer development in these species, which selects against the cancer promoting effects of TA. Therefore, the diversity of these PAC effects on TL is all the more puzzling because the most prominent suggested cause of a positive PAC effect is high expression of testicular TA. If larger body size increases TApromoted cancers in both somatic and germ line tissues, the expectation is that long-lived species should have decreased testicular TA and more negative PAC effects on TL, not more positive ones. Examination of testicular TA levels across species may help better reveal the extent to which testicular TA levels underlie cross-species variation in PAC effects. This contradiction between expected testicular TA levels and PAC effects on TL suggest that explanations other than testicular TA should also be further explored. There is evidence that changes in sperm TL in humans are, at least partly, driven by selective survival or proliferation of spermatogonial stem cells with longer TL [3, 8] . Given this, future studies of the PAC effect in humans and other species should consider not just changes in mean TL with PAC, but changes in TL distributions. For example, the TRF analysis deployed by Bauch and colleagues provides data on the distribution of TL, which could be analyzed in future studies to help address whether there are shifts not only in the TL mean, but also the TL distribution with PAC.
Regardless of mechanisms, the PAC effect on TL has intriguing health and evolutionary implications. Strong converging evidence suggests that TL influences health and longevity. The basic inheritance patterns of DNA as well as empirical evidence in humans suggests that the PAC effect persists across generations [9] . Therefore, if ages of reproduction change in a lineage/population in which PAC effects exist, then the TL of descendants could be rapidly and durably shifted in ways that change their health and fitness. This raises the question of why PAC effects persist if they cause such phenotypic instability. I have suggested that the positive PAC effect in humans might represent a unique type of adaptive intergenerational genetic plasticity wherein descendants' TL are progressively adjusted based on average age of reproduction among male ancestors [10] . If ages of reproduction of ancestors are predictive of the environment descendants will experience, such a mechanism could allow a more appropriate TL for that environment. Specifically, in lineages with later ages of reproduction, longer TL may promote increased maintenance effort that improves fitness in the context of low extrinsic mortality environments. How do we square this with the emerging evidence from Bauch and colleagues as well as others ( Table 1 ) that the PAC effect on TL is usually nonexistent or negative in smaller and shorter-lived species? Adaptive intergenerational effects are more likely to emerge when intragenerational plasticity is constrained [11] . Because larger species tend to have low somatic TA, this might constrain their intragenerational plasticity in TL and thereby increase selection for intergenerational plasticity.
